Roles of oxidative stress and glutathione depletion in JP-8 jet fuel-induced apoptosis in rat lung epithelial cells.
The toxic jet fuel JP-8 induces morphological and biochemical changes characteristic of apoptosis in rat lung epithelial (RLE-6TN) cells. The mechanism of JP-8 toxicity in these cells was further investigated in an attempt to identify potential therapeutic interventions. Given that oxidative stress and changes in the concentrations of endogenous antioxidants, such as glutathione (GSH), have been associated with the cellular damage elicited by numerous toxicants, the possibility that JP-8 induces cellular oxidative stress was investigated. Experimentally induced depletion of intracellular GSH or exposure of cells to a low concentration of H(2)O(2) markedly enhanced JP-8-induced cell death. A significant reduction in intracellular concentrations of GSH was noted in RLE-6TN cells shortly after exposure to JP-8. Furthermore, JP-8 induced the generation of reactive oxygen species (ROS) in RLE-6TN cells. Consistent with the notion that JP-8 toxicity is mediated by generation of ROS and depletion of intracellular GSH, JP-8-induced cell death was inhibited by exogenous GSH or the thiol-containing antioxidant N-acetyl-cysteine. This protective effect was associated with marked inhibition of both the activation of caspase-3 and the loss of the mitochondrial membrane potential induced by JP-8. Inhibition of the JP-8-induced activation of poly(ADP-ribose) polymerase by 3-aminobenzamide did not protect cells against JP-8 toxicity. Together, these results indicate that thiol antioxidants are highly effective in rescuing cells from JP-8-induced cell death and that they may provide a basis for new therapeutic approaches to counteract JP-8 toxicity.